3 In addition to overcrowding, long prison stays, low Body Mass Index (BMI), previous TB treatment, loss 4 of appetite, poor nutrition, and HIV infection have been documented as risk factors for TB [7, 8] . Because of these, 5 prison is also specifically taken as a risky place for the transmission of TB in low and middle-income countries. Its 6 prevalence is estimated to be about ten to a hundredfold in the prison than the general population [9, 10].
7
Studies that indicated the prevalence of TB in the prison have reported higher prevalence in Ethiopia. The 8 study was done in Southern Ethiopia, Gamo Gofa prison, which indicated about 3.2% prevalence of TB among 9 inmates. Another study was done in the Hadiya Zone; south Ethiopia also showed a three times higher prevalence of 10 TB than in the general population [11, 12] . But there is limited evidence regarding the TB prevalence in Western
11
Ethiopia.
12
This study generated information on the current prevalence of TB among prisoners in Wollega Zones, 13 western Ethiopia. The study was also aimed to identify factors associated with TB infection in prisons. This will 14 help TB programmers and authorities in re-designing the existing programs for TB prevention in prisons. Thus, 15 there are needs to accurately define specific factors driving TB and the prevalence of the problem among prisoners 16 of Wollega Zones.
17

Methods and materials 18
A cross sectional study design was conducted in three prisons found in Western Oromia Region, Ethiopia.
19
These prisons are located in Gimbi, West Wollega; Nekemte, East Wollega; and Dambi Dollo, Kelem Wollega. The 20 prisons have a total population of 2, 228, 1969 and 1, 447 respectively during study period. 270 prisoners were 21 presented with cough and other suggestive symptoms during screening and all of them were included in the study.
22
Based on this, 108 prisoners from Gimbi, 97 prisoners from Nekemte and 71 prisoners from Dambi Dollo were 23 included.
24
Participants of the study were selected based on their history of cough of two weeks and above before data 1 Beside this, PTB patients who were taking anti-TB treatment were included in the study. HIV positive inmates with 2 cough of any duration were also included in this study. However, prisoners who were unable to produce sputum and 3 unable to communicate during data collection were excluded. Then, all prisoners with cough of two weeks or more 4 were screened for having pulmonary TB through mass screening strategy.
5
Data were collected by using interviewer administered questionnaire that was initially adapted from 6 previous studies [14] . The questionnaire was prepared in English and translated into 'Afaan Oromo' (regional 7 working language) for data collection. It has sections on socio-demographics, imprisonment history and morbidity 8 history of prisoners. Data was collected by six nurses and three laboratory technologists. One nurse and one 9 laboratory technologist supervised the overall data collection process.
10
Before data collection, prisons' health committees and health professionals working in prisons were 11 oriented on the purpose of the research. Then, all inmates were registered with support of the health committee 12 members in each prison.
13
Sputum Collection and transportation 14
A single sputum specimen is recommended for GeneXpert. The sputum was collected outside the 15 laboratory or clinics in a well-ventilated space. The prisoners were instructed to produce sputum through coughing 16 to get sputum from lower respiratory organs. Respondents were also asked to wash their mouth using clean water 17 before the sputum was taken.
18
Then, they were asked to inhale deeply 2-3 times and breathe out strongly each time cough deeply from 19 chest to produce sputum. Sputum specimens were collected in "Falcon tube" with 30-50 ml capacity. This was 20 because it was translucent and has walls that allow easy labeling. Then, the sputum was transported using triple 21 package to hospital for laboratory to be evaluated. Appropriate procedure of using the GeneXpert test was followed 
11
Data analysis 12
The data were entered and analyzed using SPSS version 20. Statistical summary measures like frequency, 13 percentage and mean with standard deviation were calculated to describe the data. Then, bivariate logistic regression 14 analysis was employed to check crude association between pulmonary tuberculosis status and explanatory variables.
15
Based on this, variables with p-value <0.25 were entered to multivariable logistic regression to identify the factors 16 that affect pulmonary tuberculosis. Odds ratio and corresponding 95% confidence intervals were used to quantify 17 the degrees of association between independent variables and PTB status. All associations with p-value ≤0.05 were 18 considered as being statistically significant.
19
Operational definitions 20 TB Positive screen: identifying a person with symptoms and findings consistent with tuberculosis involves 21 screening of patients with particular attention to cough of two weeks or more duration.
22
Suggestive symptoms: that help to identify presumptive TB include fever, night sweating, and weight loss. Dambi Dollo Hospital to get permission for the study and material support. Before data collection written consent 16 was taken from study participants. Consent was obtained from a parent or guardian on behalf of any participants 17 under the age of 18. Confidentiality was insured and maintained by the investigators and data collectors.
18
Results
19
Characteristics of study participants 20
A total of 5, 644 prisoners 5441 (96.4%) males and 203 (3.6%) females were screened and 644 had history 21 of cough. Among those who were coughing 249 were with cough greater than or equal to 2 weeks and 395 were 22 with cough less than 2 weeks. In this study 249 with cough greater than or equal to 2 weeks and the existing 31 PTB 23 patients on treatment were participated. From these, 270 prisoners majority of them were male (97.4%), married 1 (57.4%) and attended primary school (53.7%). Nearly half (42.6%) of the suspected PTB case-patients had history 2 of smoking with a median duration of smoking of 7 years before imprisonment and 111(41.1%) have history of chat 3 chewing (Table1). 
4
Factors associated with pulmonary TB 12
The study found that, prisoners who smoke cigarette before imprisonment (AOR=3.56; 95% CI (1.29, 13 9.78)), history of contact with known TB patient at home (AOR=5.63; 95% CI (2.19, 14.41)), longer duration of 14 stay in current prison (AOR=3.21; 95% CI (1.12, 9.17)) and low Body Mass Index <18.5kg/m 2 (AOR= 8.87; 95% 1 Discussion 5
This study showed that the prevalence of Pulmonary TB in prison is about 744 cases per 100,000 prisoners.
6
Furthermore, the magnitude of TB among suspects was 15.6 % (95% CI (11.5, 20)). This finding indicated higher 7 prevalence when compared to the southern Ethiopia, Gamo Gofa which has prevalence 623 per 100,000 prisoners. It 8 is also higher than the study done in Eastern Ethiopia (9%) and North Gondar prison (10.4%).
1
The observed prevalence is 7 times higher than in general population. New cases of TB were also observed 2 during data collection which indicated undiagnosed TB in the prisons which are source of infection for other 3 prisoners. Because of this, there is a need for regular screening of TB during intake on routine basis. The use of 4 GeneXpert may also contribute for better case detection due to that GeneXpert is more accurate and reliable than 5 sputum smear microscopy in predicting pulmonary TB [17].
6
Smoking was significant risk factor of PTB in the current study. This finding is similar with the study 7 conducted in Tanzania [18] , and southern Ethiopia [14] . On bivariate analysis participants who had history of 8 chewed 'chat' before imprisonment had association and the risk of developing PTB positive among 'chat' chewers 9 were 5 times than those who were not chewed 'chat' which is not reported in any other previous study done in 10 Ethiopia like, Hadiya, Wolaita and Bedelle [12, 13, 14] , which could be due to high numbers of chewers in current 11 study areas but on multivariate analysis it had no association with PTB with (AOR=1.33, 95% CI (0.43, 4.15)).
12
Sharing prison cell also significantly associated with TB infection which is in line with the study conducted 13 in Eastern Ethiopia [11] . This is because when the non-infected individuals share room there is easy inhalation of 14 droplets from infected individuals. Having history of contact with known tuberculosis patient before imprisonment 15 had significantly associated with acquiring pulmonary tuberculosis in the current study (AOR=5.63, 95% CI (2.19, 16 14.41)); this significance was seen also in study conducted in Wolaita [14] . This association could be due to 17 reactivation of latent tuberculosis infection because of immunity degradation and person to person transmission is 18 also more likely with proximity with the infected person.
19
In the current study, nutritional status (BMI) was significantly associated with pulmonary tuberculosis 20 positivity (AOR=8.87, 95% CI (3.23, 24.37)). BMI <18. 
Conclusions 4
We can conclude from this study that the prevalence of PTB in prisons of Wollega Zones' is high 5 and there were high burden of undetected and infectious PTB cases in the prisons. History of cigarette smoking 6 before imprisonment, history of contact with known TB patients at home and body mass index were identified 7 predictors of PTB among prisoners in Wollega Zones. In brief, the high prevalence and associated risk factors 8 for PTB may favor an active transmission of PTB and put the prison population at increased risk of 9 developing PTB. This could be also a great health threat to the surrounding community.
10
Based on the above results, we would like to recommend the following to all concerned bodies. Conducting 
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